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Abstract of JP 2002266170 (A) 

PROBLEM TO BE SOLVED: To provide a branched vapor grown carbon fiber, an electrically 
conductive transparent composition and use thereof. SOLUTION: (1) This branched vapor grown 
carbon fiber has a hollow cylindrical structure and has <=0.5 &mu m outer diameter, >=10 aspect ratio 
and <=0.02 &Omega .cm, preferably <=0.018 8iOmega .cm compressed specific resistance and 
contains preferably boron. (2) This electrically conductive transparent composition is obtained by 
incorporating a carbon fiber into a resin binder and contains a vapor grown carbon fiber having 0.01- 
0.1 &mu m outer diameter, 1 0-1 5,000 aspect ratio and <=0.02 &Omega .cm compressed specific 
resistance and has transparency and has <=1 0,000 &Omega surface resistivity. (3) An electrically 
conductive transparent material is formed by using the aforementioned electrically conductive 
transparent composition. 
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*%. lXfctt.2~2.0«%!&WC&4. 

-7*#0.01«*%<J: 9^>fc+#fcJ6JfcW#S,;h.=a: 



d 00 2 * i ^< ; 5ro, ttitft*«», mn^nzm 

[0040] Sfefc, *^WJ^«ttffi«ftt'ffl^ 
h<VX'h*). #*L<li, 0.018Q • cm£tT\ SS>t£ 

mL<no.ma ■ cmixr<oi><ox'b&. mmz, 
mrtmrnzt ^xwkvtzmmmmmmt 
0.021Q ■ cmmmx'hhtK *wnx*m^&%mim 
nztLX*)mmmm<. mm. mimm.m 

-0.018Q ■ cm<?5i<0*qiSTfti. ^,HdHfcW>.0 

2Q • cmi^^L mm.&m%tft>$ffim. 

[oo4i] *^^>ai«wtaaj®ftt*jv^jf * l 

mwmz§><^ ttmmmnmmi<k#>xwm 
£mmAzmiK*mm%ix\^mmm 
mmmx-hi .m^o %*mm<vftmmmm 

[0042] *^O^HH#«ttaj£fttfflV^Mffi& 
lUmWmtO. 001-0. 05«*%O7 y*^*t» i 5 (E7 

(F 2 , HF^rt") Ts 0~2 0 0°Ct-^ 

x'T?xv>)m (mm. ®m&-mmm) -t& 

§£i:*>'T'#S. *i5. 7-y*£#*W>.001«%* 
Sf?*S fc 7 y3K!Hfl«»«*%l.< . 7 >y*S*«0.05 

[0043] ^mx-m^mmsmmmii. r^s 

A. KST;W5-7A, F^T^S-^A, ^M7)l 
TA'SylMls T/l'SylxXf/K *IWt 

2 0-7 0ni%comtTJVi~^MZj:^ 

^*J«»^Xj^tTaSttiJafWtfc LfciL £tL* 
1 0 %SS^K^«S® L*ffi L£«L r/^S^^Aft 

4. 

[0044]£Oj:3 =Dr*ffl» L^M^iiSi&fflV^ 
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£ b lz£~?xmcDffifc&Z [fij±£tf £ £ i !> . 
±f i. 3r*i, SS*& J 2 0«%*g|f*Sfc-e^ 

[0045] *^BB<O^B^«ttjgjjgi|^feV^, Mffl 
&^«OE^*{«^*T'5~4 0©4%, ff 

Sl*10000Q/naT^«tt^*L. JR0.5jumfcii 

tt3 0X6rrr*9, »if*tajlt«rvi. 
1-*gK»*fcffl;»t* tM)i^HffiSi$ii:20000^ 
[0046] 

[HSfiM] J2tT\ WWIRtf fl^**tfT*^*» 

«%) , mg (? vt'>7®&) (g 

/cm») , (Q • cm) . 

ffifit (£2 ■ cm) . ttMOffillKSMi (Q/D) » 3» 
* (X) JifiTFWjHfetiOSBetfe. 
[0047] 1 ) («%) : 

7HUI (TEM) tj;|,M*«OBrffi¥*i3V^T, 

Jtfi£ 1 b LXW&%b bfc. 
[ 0 0 4 8 ] 2 ) *?fg#« : JRfl^O&*Kft(C 

XV ( Inductively Coupled Plasma ; I C P ) IBfrftfff 
SHEA ■)**»« Lfc. 

[0 049] 3) {g$?£(?>yty^g«) (g/cm 
3 ) :KW&-JSI (6.0a) ftSLTl 5mmWlS 

£4 5 mm. * >y ty^OME* 2&/Wb U 4 0 00 

[0 0 5 0 ] 4 ) £E*ttffiffi (£J ■ cm) : ttttgttft 
£04 fc5cffflB»W:^4 (cJJSrtJ Xmtt^EM 
o>yh'2fcJ:t9JlffiU -££E<*>ifcT«Efc«U 

T««ft*:J:or«WB).88/c m'tcffUHfefctto 



(ix4) cm^. miocmammc* m 
iz-^mnmiMi. impimea -y k 2 tfaat 
o.ia*su mm.&g/cm*mj!i-e%&i&m> 

MS. (E) v*»». J2lT05«*»feSattf ( R ) ( n ■ 
cm) fcfUTU:. 

Hfcl] R (Q ■ cm) = (E/0.1) XD(cm')/ 
2 (cm) 

3$«k DJ4«ftaO«SMWlfiffll (»SX(|) = 1 0 

[0051) 5) *KO£ii&0l:¥ (£!/□) : 
fl*U HUfc^ («) HLotest Hp MCP-T410£fflV\ 
rjis K7l94j tznmtti4mmrzm&lt:. 
[0052] 6) ^-Zhnmumji (Q ■ cm) : F 

£fwu znmn$kwmmz±sz5 ) tanas 

[00 53] 7)3W(X) : B*«&XS(tt)K 
NDH-1001 DPSrMV\ rjis K7105j fc^L^«^« 

[0054] mmm 1 : ^mznmA^mmmiz 
ioT, <y-fe>K7xn-fey7M%^jSt, Itfo 

»H«Tti20ortins^it, §^tr;^3>#H» 

«-&LfeWt*)i»LT. IWWS0.1-M).2*em, «U 
S§ 1 0-2 O^rn, VV(3 0~2 0 OO^ffl 

isifffii (tem) wmti 
«qi8s tuz.fk.z ommm<7)ft®& ( ^ y t 

y^ - ^) ttO-OEg/cm'-Cfcofc. i(0M*«£ 
«»«0.8g/cm84TffilBLT£E»iHHa: (^#ffi 
tit) *»ELfci:i*0.018O • citjoft. 

iO^*i^|£^y'7V^yt4 0«*%ffl^tT 
^-^ht U *Offl*JiattagUfct£>E.0.25n • 

jiam^^sa^mm (aw : ioo,ooo«) 

[0055] 9GHffil 2 : HffiW 1 fc »WH8 
««6NI*#tfmffi^SiiS8fc, Kft*^3HB* (B 4 
C) £4«%»t-C^-tS^t, H&^yjKtU 
ALTffiffiL, T;krfy#HMT. 270(TCT"6 O^HSD 
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mwsams. l t i 6 , ffffK ( 9 v v>mm ) 

0.036g/cm3. E®mttmiQ.Q05Q ■ cm. «fH 

(«*: 100,000fg) *H2KS^-. *£8Bt# 
C0056] Hli«3~4 : HUM 1 b Hfitt LT»£ 

LTffiBIU T^^ySH^T. 280(rc~29(XrC"C6O 

[0057] JOSH i : gitft i awtuzKtx . mm 



ztfzitixmizm^zmtvwkimte^x^ 
mmmmm <**so.i~o.2junu fisio~2o,u 
m) use us. TEMttwciiitfiwKaawtttt 

[0058] itm\2 : 7xU*y<0«A£ 2®*% 
(*hS0.1~0.2junu S§5~10^m) fc*fc. TE 

mitnmiztx. mm. Emfoimm. sum- 

(fi*:100,000») tH3(£S?tfc. 
[0059] 
[*1] 





ft*** 

(Mm) 

ft* ( FS) 


mum 
mttint 
«§%) 




mm 

(s/cm 3 ) 


(Q-cra) 


(0-crn) 




1 


0.1-0.2 
10~20 


22 


0 


0.035 


0.018 


0.25 




2 


0.1-0.2 
10~20 


22 


1.8 


0.036 


0.005 


0.08 


3 


0.1~0.2 
10-20 


22 


0.5 


0.035 


0.005 


0.09 




4 


0.1~0.2 
10~20 


22 


0.2 


0.036 


0.005 


0.08 


J4: 


1 


0.1—0.2 
10-20 


0 


0 


0.035 


0.022 


0.45 


t* 

$J 














2 


0.1-0.2 
5-10 


5 


0 


0.035 


0.021 


0.38 



[00 603 *1 {z^f i 3 fc, *»!HOiHStt«fflJ6 
II (ibWJ l . 2 ) J; 0 «,£EflfflMWHSa»*^S < . 0. 

02Q • cmjjfFrft*. ^ajsRantsauft: 

fl!*0>flSKWl, 2coffi»#JtffiSt«;i 
WU>0. 0 2a ■ cm£±@& 0 *fc, *gHS04Htt 

StfiM (ffi* : 100,000fg) fc^T 519. # 

[0061] mmi5 : nsfiMi fcramtur. 



( tem ) nncj: o zvmmMizftmvicowmz 1 

5«%*r«£fc*«W83*ifc. £<OftJfiKM0.5 

■WD.Uimfc&iiSfciMiU 1 5 0°Cfl.5^ra^ 

fcSBffiSt^SISL*:. i£JiOi!«f«2000Q/ 

[0062] £jtH6 : SUSfiaj 5 fc R t¥%IWh@0. 
04xtm. r^^hifc»4 0, E^iffiSiO.OlSa ■ c 
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[0063] ntt«7 : mm\5 b n t^mmm. 

(B 4 C) fc4*JHRl£U 2800lCtf)*iStt# 

#?*a*jKii . mm%xh "3 , jb* jaaito. oosa • 
c m s mm&nmmk d 0 0 2 1». 3375 n mT-s> -> & . 

£«Mffla«$ilfO. SMHSfcffiK SIMM 5 J: 
£LT!fflR*»JSLJfc. MM^fflffiii*(i:1500Q/ 
a»«i8 0%"r&-3fc. 

[0064] hm«8 : sas#j 1 1 nmrnx-ntzm 
5Q ■ cmnw&mmmmzy-ym (f, > #h»t. 

«KLTSW*ffoSLfc. ^KO«iiSSJS3«42000n/ 
[0065] : «St?[#0.08A( m, 7X^? h 

M74 0, mimm.oi&Q ■ cmvmmmwm 

Wb Lfc. Z.ti% 1 0%imiz 1 »Sia§»Lfc«fc#ffi 
*fflg*t*{i:4000Q/n. j§ii^fi:9 5%X'fo*oti> 

[0066] jt^3 -.mmimmzLx'&t:. m 
a ■ cmnmmim®mzm\ mmsbmti, 

[0067] JtWJ4 : B ETit«^1270m2/gW 

c> m\ mmM5bmmizixwmm&Ltz. m 



[0068] 

J*%^Li'-b%b°mZ> Z b l> . *«HHtfMW 

smmm^BtmmziB&i, 
mzm®mnm£Rtfttmi!> < x hmamm# 

ZZbtfTZZ. 

imi) *%mzi zmvmmmmmcomm. 
^mmMim- 100,000) . 

iai?i (f§*:ioo,ooofg) . 
[033 mk^ttmmMmmmmcDmm^mL 

MS* 100,000) . 

[043 ^mmmwmcoK^mmmm-t)^ 
mmm. 

1 -«JB»aiWF 
2-JBHSo.yh* 



[H4 3 
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[033 
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VZ)WM OJ* «i F*-A(##) 4F071 AA43 AB03 AD01 AD06 AE15 

fl"S;imUl|*Pil|*KWI[l»r5#l# Bg AF37Y AG12 AH12 AH15 

m.xfti&m.&mm*y?-n mi bbo2 bcoi 

4G046 CA02 CB01 CB08 CC01 CC08 
4J002 CF001 DA016 DA036 FA046 
FB076 

4L037 AT05 AT11 CS03 CS04 CS06 
CS38 FA02 FA04 FA12 FA20 
PA09 PA13 PC11 PG04 UA12 
UA20 



